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(57) ABSTRACT 

A pipe coupling having a radially deformable housing, 
Wherein a pipe is freely insertable into the housing bore and 
a nut causes engagement of the grip ring With the pipe. The 
housing bore including a plurality of outwardly extending 
projections. The grip ring including a plurality of apertures 
adapted to receive the housing projections and a plurality of 
inWardly extending burst hole projections. Tightening of the 
nut causes the grip ring to be forced both radially and 
longitudinally, Whereby the gripping member substantially 
restricts longitudinal and rotational movement of the pipe. 
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COUPLING OR TRANSITION FITTING FOR THE 
CONNECTION OF METAL OR PLASTIC PIPES 

[0001] The present invention relates to a coupling or 
transition ?tting for the connection of pipes of the type 
having a gripping member. In particular it relates to an 
improvement in the gripping member to enable the coupling 
or transition ?tting to be used on metal as Well as plastic 
pipes. 

BACKGROUND OF THE INVENTION 

[0002] Couplings and transition ?ttings of the type having 
a gripping member are Well knoWn, see for example Appli 
cants US. Pat. No. 5,593,186. In general these couplings 
include a nut, body, gripping member having a plurality of 
inWardly directed barbed projections, as Well as a sub 
assembly of a compression sleeve and resilient gasket ring 
that is typically permanently attached to the inner end of the 
compression sleeve. The nut and the gripping member 
include abutting tapered surfaces. A pipe end is freely 
insertable through the sub-assembly and into a socket in the 
body of the coupling. As the nut is tightened it exerts both 
a radial and longitudinal force on the grip ring that in turn 
longitudinally exerts a force on the sleeve and gasket ring. 
The gasket ring encounters an abutment in a socket in the 
body, and further tightening of the nut then further radially 
compresses the gripping member so that its inWardly 
directed barbed projections engage the outer surface of a 
pipe to Which the coupling is attached. There may also be 
provided abutment surfaces Within the body of the coupling 
and the nut that abut inner and outer surfaces of a ?ange 
outstanding from the outer end of the compression sleeve. 

[0003] One skilled in the art Will appreciate that as the nut 
is tightened, the tapered surface of the nut acts upon the 
tapered surface of the gripping member causing it to be both 
compressed and urged into the body. As the gripping mem 
ber engages the pipe it is also draWn into the assembly. 

[0004] Whilst this Works Well on plastic pipes, it does not 
Work Well on metal pipes because the gripping ring, itself 
made of plastic material, does not possess suf?cient strength 
or hardness to engage a metal pipe. Annular plastic barbs 
simply can not engage metal pipes With sufficient resilience 
and even under a small longitudinal force on the pipe, the 
pipe generally disengages from the coupling. 

[0005] To overcome this problem, it has been knoWn to 
modify the gripping member to include protruding metal 
strips or teeth (generally stainless steel) extending longitu 
dinally along the pipe. HoWever, these modi?ed gripping 
members are not suitable for plastic pipes since the plastic 
is easily damaged and cut by the protruding strips. Further, 
the softer the material, the greater the surface contact 
required betWeen the gripping members projections and the 
pipe so that in soft pipes the so modi?ed gripping members 
are generally unsuitable. 

[0006] The main object of this invention is therefore to 
overcome the abovementioned problems or at least provide 
the public With a useful alternative by providing improve 
ments Whereby the body, nut and gripping member (com 
pression ring) form a preliminary assembly through Which 
can be inserted either a metal or a plastic pipe, Which is 
secured by tightening the nut, or removed by unscreWing the 
nut. 
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SUMMARY OF THE INVENTION 

[0007] Therefore in one form of the invention though this 
need not be the only or indeed the broadest form there is 
proposed a pipe coupling or transition ?tting of the type 
having a deformable gripping member assembly including a 
housing and a plurality of metal projections extending 
inWardly therefrom. 

[0008] Preferably said housing is annular With said pro 
jections extending circumferentially inWardly from said 
housing. 

[0009] Preferably said metal projections extend from a 
metal band, said metal band ?xedly held Within said hous 
ing. 

[0010] Preferably said metal band is held Within the hous 
ing in a snap ?t arrangement. 

[0011] Preferably said projections are integral With said 
metal band. 

[0012] Preferably said projections are burst hole type 
projections. 

[0013] Preferably said burst hole projections include a 
plurality of Walls at least some of Which are at an angle not 
substantially parallel to the plane of the metal band. 

[0014] Preferably said burst hole projections include a 
plurality of Walls at least some of Which are at an angle not 
substantially parallel to the axial angle of the housing. 

[0015] Preferably said projections are aligned in at least 
one annular roW. 

[0016] Preferably there are ?ve annular roWs extending 
across said band. 

[0017] Preferably said projections are of different heights. 

[0018] Preferably said housing is a split-ring type housing, 
said metal band correspondingly shaped and siZed to be held 
Within said housing. 

[0019] In a further form of the invention there is proposed 
a coupling for connection of a pipe, said coupling including; 

[0020] a holloW body having an external thread 
extending at least in part theralong and having a 
tapered inner surface; 

[0021] a nut threadably engaging said body external 
threads, said nut having at one end an internal thread 
co-operable With said body external thread and at the 
other end an outWardly converging inner tapered 
surface; 

[0022] a deformable gripping member assembly hav 
ing an outWardly converging outer surface and 
including radially inWard projections circumferen 
tially disposed in at least one roW; 

[0023] Wherein upon tightening of said nut, said nut 
inner tapered surface abuts against and exerts a force 
on said gripping members outer surface both in the 
longitudinal and radial directions to thereby cause 
the gripping member to be urged both radially and 
longitudinally into said body and thereby ?xedly 
retain said pipe. 
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[0024] Preferably said gripping member assembly: 
includes a body having a locking means adapted to engage 
and hold a metal band, said metal band including the 
plurality of inWardly directed projections. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
an implementation of the invention and, together With the 
description, serve to explain the advantages and principles 
of the invention. In the draWings, 

[0026] FIG. 1 is a central elevational section that shoWs a 
pipe end inserted through a sub-assembly comprising a nut, 
gripping member assembly, sleeve, and gasket and into a 
socket in the body of a ?tting embodying the present 
invention; 

[0027] FIG. 2 is a similar section shoWing the con?gura 
tion of the sub-assembly When the nut is tightened onto the 
body; 

[0028] FIG. 3 is an exploded perspective vieW of a 
gripping member assembly embodying the preset invention 
including a housing and a metal band; 

[0029] FIG. 4 is an exploded side vieW of the gripping 
member assembly of FIG. 1; 

[0030] FIG. 5 is a partial perspective vieW of the metal 
band illustrating the projections in detail; 

[0031] FIG. 6 is a perspective vieW of a gripping member 
assembly, including a grip-ring and a metal band having 
metal projections, according to a second embodiment of the 
present invention; 

[0032] FIG. 7 is a partial cross-sectional vieW of a grip 
ping member assembly of FIG. 6 before tightening of the 
coupling and Where the metal projections are of a non 
uniform siZe across the metal band; and 

[0033] FIG. 8 is a partial cross-sectional vieW of a grip 
ping member assembly as in FIG. 7 but When the coupling 
has been tightened onto a pipe. 

DESCRIPTION OF TEE PREFERRED 
EMBODIMENT 

[0034] The folloWing detailed description of the invention 
refers to the accompanying draWings. Although the descrip 
tion includes exemplary embodiments, other embodiments 
are possible, and changes may be made to the embodiments 
described Without departing from the spirit and scope of the 
invention. Wherever possible, the same reference numbers 
Will be used throughout the draWings and the folloWing 
description to refer to the same and like parts. 

[0035] It is to be understood that reference to the folloW 
ing transition ?tting is meant by Way of example only and 
the design embodying the present invention may equally 
Well be used on other pipe couplings and/or transition 
?ttings such as Applicant’s coupling ?tting described in US. 
Pat. No. 5,593,186, Australian provisional patent application 
PR2231 and many other couplings for pipes of the type 
having a split or grip ring. 
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[0036] ShoWn in FIGS. 1 and 2 is a coupling 10 for outer 
surface engagement of a pipe 12 includes a longitudinal 
body 14 having male threads 16 and 18 at each end, the 
threads adapted for use by nut 20 having internal threads 22 
that engage the body threads 16 and 18. FIGS. 1 and 2 
hoWever only illustrate one nut 20 engaging threads 18. It is 
therefore to be understood that the present invention may 
equally Well be used on a pipe coupling having symmetrical 
ends as Well as pipe couplings Where one of the ends is 
adapted for connection to a different type of pipe and may 
accommodate a different ?tting. 

[0037] The body 14 includes a shoulder de?ning generally 
an annular outWardly diverging surface 24 constituting an 
abutment surface for a resilient gasket ring 26. 

[0038] Surrounding the pipe 12 is a compression sleeve 28 
having an outWardly diverging tapered surface 30 abutting 
the resilient gasket ring. Those skilled in the art Will appre 
ciate that any inWard relative motion betWeen the sleeve 
surface 30 and annular surface 24 Will exert a radially 
inWard force on the gasket ring 26 causing it to deform and 
provide for a seal betWeen the body 14 and pipe 12 as 
illustrated in FIG. 2. 

[0039] Adjacent but axially outWardly of sleeve 28 is a 
gripping member assembly including a housing 32 and a 
metal band or ring 34 that are releasably attached to each 
other, said ring 34 including a plurality of barb projections 
36. 

[0040] The nut 20 includes a tail 38 having an outWardly 
converging inner tapered surface 40. The housing 32 
includes an outWardly converging outer tapered surface 42 
the included angle of Which is approximately the same as the 
tapered surface 40 of the nut. 

[0041] Upon tightening of the nut 20, its inner surface 40 
abuts and slides along the housing outer surface 42 causing 
both a radial and compressive force to be experienced by the 
housing 32. The housing includes an inner shoulder 44 that 
abuts against the inner shoulder 46 of the sleeve 28 trans 
ferring any longitudinal force and thereby acting to com 
press the gasket ring 26. 

[0042] The nut includes an abutment surface 48 that upon 
tightening approaches and may abut the end surface 50 of 
the body, this depending on the relative siZe and aspect ratio 
of the part making up the coupling. 

[0043] Assuming that the pipe 12 is inserted into the 
coupling as shoWn in FIGS. 1 and 2, initial tightening of the 
nut 20 on the body 14 causes both a radial and longitudinal 
force on the housing 32 to bear against and engage the pipe 
12. Continued tightening of the nut When the gasket ring has 
been compressed causes the housing and the metal band to 
be compressed even further forcing the projections With 
some force against the pipe 12. 

[0044] Those skilled in the art Will appreciate that the 
projections Will bite into the pipe, the amount of bite or 
penetration depending on the relative materials. Use of 
metal projections on a soft plastic pipe causes them to bite 
into the pipe, Whilst use of metal projections on a metal pipe 
typically causes them to bite to a lesser extent but still 
engage the pipe to resist any outWard movement of the pipe 
from the body. 
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[0045] The skilled addressee Will also appreciate that the 
con?guration of the housing and the metal band enables the 
present invention to be used for pipes that may vary in 
diameter. This comparison is illustrated in FIGS. 1 and 2, 
Where even though the pipe in FIG. 2 is smaller than that in 
FIG. 1, the ?tting is able to accommodate and suitably seal 
the smaller pipe by virtue of the properties of the grip ring 
assembly and the seal. 

[0046] The housing and the metal band are illustrated in 
more detail in FIGS. 3 and 4. The housing 32 needs to be 
both radially deformable and is a split type housing having 
tWo ends 52 and 54 that approach each other as the housing 
is compressed. The housing 32 includes a ?at annular 
surface 56 de?ned at one end by a ?ange 58 and at the other 
end opening 60 having an outWardly diverging lip 62. The 
metal band 34 is a split ring correspondingly shaped to and 
mounted on surface 56. The metal band 34 includes aper 
tures 64 that engage appropriately positioned projections 66 
on the surface 56. Ends of the metal band 68 and 70 engage 
slots 72 and 74 respectively, the slots located at the ends 52 
and 54 of the housing 32. It Will noW be apparent to the 
skilled addressee that When the metal band has so been 
located Within the housing it is locked into place forming a 
single gripping ring assembly that moves in uniform and 
Where any forces experienced by the housing are transmitted 
to the metal band. 

[0047] Typically the metal band includes a plurality of 
inWardly extending projections 36, this embodiment illus 
trating ?ve annular roWs of projections, the projections in 
each roW also longitudinally aligned. It is understood that 
the number and relative orientation of projections is not 
intended to be limited to this particular embodiment. 

[0048] The projections are typically manufactured by 
using a metal punching process. This method of manufacture 
has particular advantages that shall noW be discussed. 

[0049] When using a stamping process, a ?at band of 
metal can be punched simultaneously by a plurality of tools, 
each tool responsible for making one projection. Typically 
the tool used completely penetrates through the metal band 
causing a break through the band and resulting in a burst 
hole having sharp protrusions, the number, shape, and 
orientation depending to some degree on the shape of the 
tool. 

[0050] As illustrated in FIG. 5, use of a square or rect 
angular shaped tool results in the projections being of the 
same type. When a four sided tool is used, punching through 
the metal band results in the metal ?oWering With there 
being de?ned four Walls 76a, 76b, 76c, and 76d, the top of 
each Wall ending in a sharp apeX 78. Further, the Walls are 
oriented in the same orientation as Was the tool during the 
punching process. 

[0051] It has therefore been discovered, that if the tools 
used to punch though the metal band are oriented such that 
their sides are not parallel to either the longitudinal aXis 80 
or the parallel aXis 82 the Walls de?ning each of the 
projections are also not parallel to either of those ads. Thus, 
as shoWn in FIG. 5, if the tool is a square shaped tool and 
its sides are at an angle of some 45 degrees to either aXis 80 
or 82, than the Walls 76 of the projections are also oriented 
at an angle of some 45 degrees. These types of projections 
are advantageous for several reasons. 
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[0052] Firstly, the projections’ having multiple sharp 
apeXes assists in engaging the pipe. Secondly the orientation 
of the projections not parallel to either aXis 80 or 82 ensures 
that each projection resists both longitudinal and rotational 
motion of the pipe Within the coupling. Those skilled in the 
art Will noW appreciate that if the Walls of the projections 
Were longitudinally aXially aligned, the coupling Would not 
be as effective in resisting,longitudinal movement of the 
pipe Whilst if the Walls of the projections Were radially 
aligned the coupling Would not be as effective in resisting 
relative rotational movement of the pipe With respect to the 
coupling, that is, the housing. 

[0053] It has been found that pressed metal burst holes or 
teeth provide suf?ciently sharp or jagged edge to engage a 
plastic pipe and yet have the inherent strength to also engage 
a metal pipe. The punch system alloWs one to use a very thin 
strip of metal that is ?exible but alloWs one to put onto that 
metal surface a number of projections that aid in the gripping 
of the pipe. 

[0054] It Will be appreciated by those skilled in the art that 
the metal band must be suf?ciently thin to alloW it to folloW 
the contours of the gripping ring housing and yet thick 
enough to provide the necessary strength to support the 
projections. 

[0055] The projections may be arranged in annular roWs, 
each roW having a plurality of circumferentially spaced 
projections. For smaller diameter pipes it has been found 
suf?cient for only several annular roWs of projections. 
Larger pipes may very Well require multiple annular roWs. 

[0056] Referring noW speci?cally to FIG. 6 here is shoWn 
an alternative embodiment of the present invention includ 
ing a grip-ring assembly having a grip-ring 84, the grip-ring 
84 adapted to snap-?ttingly hold a metal band 34 With 
multiple barb projections 36, the grip-ring 84 also having 
annular projections 86 adapted to engage a pipe 12. This 
embodiment of the grip-ring assembly thus has a combina 
tion of both metal projections that are located on the metal 
band and plastic projections that are a part of the grip-ring 
With there being tWo-roWs of metal projections on the metal 
band 34. 

[0057] It is to be understood that the relative hight and 
cross-sectional shape of the projections may vary. As illus 
trated in FIGS. 7 and 8 With reference to the second 
embodiment of the grip ring assembly as shoWn in FIG. 6, 
the height of the projections may vary With distance into the 
grip-ring, With the forWard most projections 88 being 
smaller than the middle ones 90 that are themselves smaller 
than the inside ones 92. The projections of FIGS. 7 and 8 
are also seen to have a ?at apeX and in contrast to the ?rst 
embodiment are not of the burst metal type but rather of a 
conical shape type. It is hoWever not intended to limit the 
siZe differential to one that decreases uniformly. For 
eXample, variable height projections may be randomly scat 
tered along the metal band. 

[0058] Those skilled in the art Will appreciate that the 
various metal on the metal band may be randomly scattered 
along the surface of the metal band. The relative siZes of the 
projections may also be varied. 

[0059] Although the invention has been shoWn and 
described in What is conceived to be the most practical and 
preferred embodiment, it is recogniZed that departures may 
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be made therefrom Within the scope and spirit of the 
invention, Which is not to be limited to the details disclosed 
herein but is to be accorded the ?ll scope of the claims so as 
to embrace any and all equivalent devices and apparatus. 

[0060] In any claims that folloW and in the summary of the 
invention, except Where the context requires otherWise due 
to express language or necessary implication, the Word 
“comprising” is used in the sense of “including”, ie the 
features speci?ed may be associated With further features in 
various embodiments of the invention. 

1. Apipe coupling or transition ?tting of the type having 
a deformable gripping member assembly including a hous 
ing and a plurality of metal projections extending inWardly 
therefrom. 

2. A pipe coupling or transition ?tting as in claim 1 
Wherein said housing is annular With said projections 
extending circumferentially inWardly from said housing. 

3. A pipe coupling or transition ?tting as in claim 1 
Wherein said metal projections extend from a metal band, 
said metal band ?xedly held Within said housing. 

4. Apipe coupling or transition ?tting as in any one of the 
above claims Wherein said metal band is held Within the 
housing in a snap ?t arrangement. 

5. Apipe coupling or transition ?tting as in any one of the 
above claims Wherein said projections are integral With said 
metal band. 

6. A pipe coupling or transition ?tting as in claim 5 
Wherein said projections are burst hole type projections. 

7. A pipe coupling or transition ?tting as in claim 6 
Wherein said burst hole projections include a plurality of 
Walls at least some of Which are at an angle not substantially 
parallel to the plane of the metal band. 

8. A pipe coupling or transition ?tting as in claim 6 or 
claim 7 Wherein said burst hole projections include a plu 
rality of Walls at least some of Which are at an angle not 
substantially parallel to the axial angle of the housing. 

9. Apipe coupling or transition ?tting as in any one of the 
above claims Wherein said projections are aligned in at least 
one annular roW. 
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10. A pipe coupling or transition ?tting as in claim 9 
Wherein there are ?ve annular roWs extending across said 

band. 

11. A pipe coupling or transition ?tting as in any one of 
the above claims Wherein said projections are of different 
heights. 

12. A pipe coupling or transition ?tting as in any one of 
the above claims Wherein said housing is a split-ring type 
housing, said metal band correspondingly shaped and siZed 
to be held Within said housing. 

13. A coupling for connection of a pipe, said coupling 
including; 

a holloW body having an external thread extending at least 
in part theralong and having a tapered inner surface; 

a nut threadably engaging said body external threads, said 
nut having at one end an internal thread co-operable 
With said body external thread and at the other end an 
outWardly converging inner tapered surface; 

a deformable gripping member assembly having an out 
Wardly converging outer surface and including radially 
inWard projections circumferentially disposed in at 
least one roW; 

Wherein upon tightening of said nut, said nut inner tapered 
surface abuts against and exerts a force on said gripping 
members outer surface both in the longitudinal and 
radial directions to thereby cause the gripping member 
to be urged both radially and longitudinally into said 
body and thereby ?xedly retain said pipe. 

14. A coupling as in claim 13 Wherein said gripping 
member assembly includes a body having a locking means 
adapted to engage and hold a metal band, said metal band 
including the plurality of inWardly directed projections. 


